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The Competent Infant

STEVEN FRIEDMAN
PETER M. VIETZE

In 1890, William James spoke of the newborn's world as
confusion." In his view, the infant could not differentiate t
which pervaded his environment. That was the infant of 1890.

as a highly receptive and actively responsive organism whose se

learning capabilities are just beginning to be experimentally
stood.

The present discussion focuses on the development of exp
which have revealed a competent infant, one who is both s
environment and capable of modifying and being modified by

Research beginning in the 1950's demonstrated that the huma

subject for scientific study. While this period was not the first

came under study, advances in technology allowed research

niques in uncovering the behavioral capacities of this young org

carried out over the past fifteen years, has provided a wealth o
development during this early period. Many scientists are now
these research findings can be translated into information for

for educational practitioners. The basic question to be answ

environment can be arranged for infants to optimize their pot
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This question becomes especially important as we move into a period in which daycare centers for infants and young children are becoming more prevalent.

Our interests center around gaining information on how experiences can be arranged to facilitate the infant's capacity for learning and for processing information
from the environment.

From the beginning of life, the newborn infant is reactive to the external world. If a
visual pattern is presented to an alert infant in the first days of life he will spend more

time fixating it than a stimulus devoid of pattern. In addition, certain areas of a
pattern (i.e., edges, angles) are particularly attractive to him and he will limit his visual
scanning activity to those areas. Active visual behavior, such as visual orientation and

exploration of a patterned target and off-target behaviors (e.g., closing of eyes and
turning away from the stimulus) displayed by the young infant, appears to reflect an
active regulation of sensory input. The infant is apparently controlling the amount of
information which he can assimilate.

In an ingenious study to determine if the newborn infant has the capacity to
process visual information from the outside world, Stechler, Bradford, and Levyl
presented alert newborns with either a patterned or unpatterned (blank) visual target.
During the infant's fixation of the stimulus, his skin potential and motor activity were
monitored. The results showed that the skin potential response increased in magnitude
during fixation of the patterned target, but not during fixation of the blank target.
This increased response during fixation of visual pattern may reflect that the infant is
more sensitive to the outside world when visual information is provided than when no
information is provided. In addition the infants showed marked reductions in motor

activity when fixating the patterned target. These results provide evidence for the
infant in the first days of life as an organism who is both sensitive and reactive to his
visual world.

Besides being differentially reactive to patterned and unpatterned visual stimuli, the

human newborn has the capacity to detect changes in his sensory environment. In
experiments using stimuli from the visual, auditory, and olfactory modalities, researchers have studied the habituation process as a useful means of testing infant
sensory discrimination. Habituation is the waning of response to a repeatedly presented stimulus. In general, organisms cease to respond to familiar objects and turn
their attention to new or novel events. In a habituation study the infant is repeatedly

exposed to a visual pattern, an auditory tone, or an odorant until he no longer
responds to it. If the infant shows a recovery of response to a relatively new stimulus
(i.e., a different pattern, tone or odor) following this response decrement or habituation, we can say that he can discriminate the novel stimulus from the familiar one (i.e.,
he can detect change in his sensory environment).
1Gerald Stechler, Susan Bradford, and Howard Levy, "Attention in the Newborn: Effect on
Motility and Skin Potential," Science, 151 (March 1966), 1246-1248.
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Figure 1. The looking time of a five-day-old, 36-week gestation

exposure of a 4-square black and white checkerboard t
144-square pattern was presented resulting in a reco
response.

Figure 1 shows the looking time of a five-day old premature infant repeated

presented with a four-square, black and white checkerboard pattern. When the infan

reached a predetermined criterion level of response decrement, as measured by
JULY 1972
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decrease in the length of his looking time a 144-square checkerboard pattern was
introduced to test for the presence or absence of a response recovery. As the figure

indicates, this premature infant showed an increase in looking time (i.e., response
recovery) with introduction of the novel pattern.

The habituation process, as demonstrated by some alert infants in the first days of

life, has a number of implications. It provides evidence that some newborns (1) can
detect change in their external environment, (2) can discriminate between stimuli, and
(3) have a functional short-term memory for redundant events. In regard to this last
point, habituation reflects the fact that the infant's experience with a certain stimulus

and his memory of that experience modify his reaction to that stimulus when it
reappears. The infant, therefore, even in the first days of life appears to be able to
form a schema or memorial representation of objects and events in his external world
with which he can compare as yet unassimilated (i.e., novel) sensory events. When an
old or familiar event is observed, the infant is not particularly responsive to it since it
matches the already formed schema for that object. However, if a new event is detected
the infant will direct his attention to it since there is a mismatch between the formed

stimulus schema and the current input. In time, the new object will also be assimilated
into the infant's schema. This matching process may well be the means by which the

young infant comes to recognize mother as mother even though she displays many
different facial configurations (e.g., smiling, crying, frowning, talking, etc.). The infant

incorporates the different facial configurations of mother into a schema which tolerates variation and at the same time permits perceptual recognition.

Based on the discussion above, one might predict that an infant, after forming a
schema of mother, would no longer be attracted or attentive to her since the mother
schema has been internalized and no longer represents a novel stimulus. The fact that
infants do continue to be attentive to mother calls for another explanation. It must be
assumed, therefore, that there is something about mothers other than the interesting
cofiguration of the face that continues to attract infants' attention.

Humans, and other organisms as well, seem especially motivated to effect changes
in their environment. This motivation (called "effectance motivation")2 is one explanation for the many hours some organisms will spend exploring new environments or
acting on the environment to produce change. Effectance motivation seems to develop

early in life when the infant becomes aware that certain actions have consequences
while others are without effect. Those effects which occur as a consequence of the
infants' actions (i.e., contingently) will tend to be repeated if the effect produced is

pleasurable. Watson3 has named the infants' awareness that some events in the en2Robert W. White, "Motivation Reconsidered: The Concept of Competence," Psychological
Review, 66 (September 1959), 297-333.
3John S. Watson, "The Development and Generalization of 'Contingency Awareness' in Early
Infancy: Some Hypotheses," Merrill-Palmer Quarterly, 12 (April 1966), 123-135.
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Figure 2. Directional head moves of an eight-week-old infant over successive minutes of ba
and conditioning. During conditioning, a mobile turned a quarter rotation when
infant moved his head to the right side (solid line) and did not turn when the in
moved his head to the left (broken line).

vironment occur contingent upon his responses, "contingency awareness." The abil

to effect change in the environment embodies the concept of competence; the com

tent infant being one who learns that certain aspects of his environment are cont
lable.

It has been shown that infants in their first days and weeks of life are capable

modifying their behavior in the light of consequent events. Figure 2 shows the re

of one infant's responses to contingent stimulation in our infant laboratory at Ge
Peabody College for Teachers.

Similar results have been obtained by Watson4 with eight-week-old infants
were presented with a contingency stimulation arrangement for ten minutes a day

4John S. Watson and Craig T. Ramey, "Infant Attention to Response-Contingent Stimu
paper presented at the Society for Research in Child Development, Santa Monica, Calif

March, 1969; and John S. Watson, "Cognitive-Perceptual Development in Infancy: Setting f
Seventies," Merrill-Palmer Quarterly, 17 (April 1971), 139-152.
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a two-week period to see whether movement of a mobile contingent upon the infant's
head-turning could increase the frequency of the head-turning responses. Mothers were
instructed to place the infant in his crib with his head resting on an air pillow. This air

pillow controlled movement of the mobile which was hung over the infant's crib.
When the infant moved his head the mobile turned. Three groups of infants were
compared with regard to increases in head movements over the two-week period. One
group could make the mobile turn by moving their heads (contingent mobile group);
for a second group, the mobile was hung over their cribs but did not turn when they

moved their heads (stabile group); the third group of infants had a mobile which
turned every three to four seconds regardless of whether they moved their heads
(noncontingent mobile group). At the end of two weeks only the contingent mobile
group had increased their head movements appreciably (i.e., only this group showed
learning). The fact that the noncontingent group had not increased its responses suggests that the important aspect of the contingent mobile was not merely that it was a
moving stimulus which excited them, but rather that the infants could control it. At
the end of the home stimulation phase of the study all groups (of infants) were given a

chance to control a mobile in the laboratory. This time, the stabile and contingent
mobile groups increased their head movements appreciably during the learning session.
However, the noncontingent mobile group still did not increase in its response output.
Furthermore when the infants were brought back six weeks later and given another

opportunity to control the mobile, the noncontingent group still did not show any
signs of learning. One conclusion from this study is that eight-week-olds will learn to

increase the frequency of some behavior (in this case a head turn) when they are
presented with an interesting stimulus as a consequence of this behavior. Based on
these results it appears that infants are capable of classifying environmental events into

"those which I can control and therefore have meaning for me and are worthy of my

attention" like the contingent mobile and "those which I cannot control, have no
meaning for me and should be ignored" like the noncontingent mobile. This finding
has relevance for infant education as well as for education at higher developmental
levels. It suggests that presentation of noncontingent but potentially controllable
events (i.e., stimulation over which the infant has gained no control) may result in
limitation of the infant's ability to learn to control those events when they are subsequently made contingent upon his behavior.

If humans have the capacity to learn at very young ages, then perhaps we can
provide situations for them which will accelerate performance on developmental tasks.

This could have the effect of telescoping the whole course of development. In addition, contingency techniques employed to demonstrate cognitive capacity at young
age levels might be used to facilitate the development of infants whose development is
retarded. In the past many such infants were not identified until they were close to a
year old. At this point in development, it may be very difficult to stimulate normal
capacities. If we could detect these infants early enough, perhaps it would be possible
JULY 1972
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to intervene by providing environmental conditions which would exercise their abilities where natural environments have failed to do so.

In two cases, one in Nashville and one in Berkeley, contingency stimulation was
used with developmentally delayed infants. In the Berkeley study, the infant was in
her seventh month when she began the procedure of getting sensory stimulation contingent on a skeletal response (foot kick). She progressed rapidly and six months later
was able to coordinate three responses: a head turn, a foot kick, and an arm movement
to produce three different types of sensory stimulation: a light, a tone, and a moving
target. In a similar study, developmentally delayed infants were begun on contingency
stimulation at about two years of age. In one case no learning was demonstrated while

in the other a moderate amount of learning was shown. The Berkeley case provided
not only statistically reliable changes in learning capacity but seemed to have changed

the infant's overall developmental status. After a few sessions the infant began to
respond socially to the contingent mobile as had been observed with normal infants in

the Watson and Ramey5 study. In addition, the mother, who had previously not
shown a great deal of interest in the infant, now began to make positive statements

about her and to take an active interest in the infant's appearance (e.g., by putting
ribbons on the infant's hair). The mother also began to take an interest in providing

toys and brightening up the infant's room. Such interactional effects of change in
infant behavior as effecting maternal behavior are by no means uncommon in everyday
life, but have yet to be systematically explored. Early intervention with developmentally delayed infants may change the course of the mother-infant interaction. By modi-

fying the infant's behavior the stimulus value of the infant would change producing
new patterns of maternal responding (e.g., making her more interested in the infant).

It has also been shown that there is a great deal of individual variation in the
capacities of newborns to habituate to repeated stimulus exposure and respond to
novel events. Some infants continue to look at a visual stimulus to which they have
been familiarized over many minutes (i.e., they do not habituate).6 Some infants
habituate but do not respond to novelty. These populations of rapid and slow habituators and nonhabituators may reflect modes of information processing. These different
modes of response may have predictive value in terms of later cognitive functioning.
For example, there is evidence that central nervous system dysfunctions, birth compli-

cation, and mental deficiency seem to inhibit the habituation process.7 Premature
infants also have been reported to show slower habituation of the orienting response

5Watson and Ramey, pp. 139-152.

6Steven Friedman, "Habituation and Recovery of Visual Response in the Alert Human Newborn," Journal of Experimental Child Psychology, 1972, in press.

7Michael Lewis, "Individual Differences in the Measurement of Early Cognitive Growth," in
Exceptional Infant, by J. Hellmuth, ed. 2 (Bainbridge Island, Wash.: Brunner, Mazel, Inc., 1971).
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than normals.8 These failures to rapidly habituate to a repeatedly exposed stimulus
may reflect the organism's incapacity to process sensory information. Efficient response to redundant information would seem to be reflected in rapid ability to test the
sameness or novelty of some sensory event against some internal standard (or schema).

Infants who do not display this capacity to filter out redundant stimulation may
represent cases of defective or delayed information processing capacities which may be

reflected in later cognitive deficit. Evidence indicates that infants who show more
rapid habituation at 12 months show significantly higher IQs at 44 months.9 Research
currently in progress in our laboratory is focusing on these individual differences in the

infants' reactions to stimulation in developing assessment measures for prediction of

later intellectual functioning. Since developmental scales currently employed with
infants in the first year of life are of no practical value in the prediction of later
intelligence,10 development of such early perceptual and learning assessment procedures may provide a much needed alternative to these baby tests in detecting information processing dysfunction.
Practitioners and parents may ask what the implications of these research findings

are for them. At the moment there is no clear-cut evidence suggesting that early
contingency stimulation experiences are either beneficial or detrimental to an infant's
later development. However, it is evident that contingent stimulation, learning that
one can make things happen, provides the infant with important information on which
aspects of his environment are controllable.
Early experiences in large families, for example, may reduce or limit the individual
opportunities for developing contingency awareness. The caretakers in larger families
may not spend sufficient time in contingent interaction with the infant due to the

number of other siblings requiring attention. If the infant has to wait long periods
after responding for attention (e.g., to have his hunger needs satisfied), he may learn
that he is not effective in making changes in his situation, and if subsequent reactions
are without immediate effect, may ultimately cease to respond. He will learn to be
passive since his reactions produce no immediate reinforcement. Early experiences in
large families may provide the child with a great deal of stimulation, little of which is
contingent upon his behavior and little of which, therefore, the child can gain competence in controlling. Further research is needed on the long-term effects of high family

density on the development of competence motivation in the infant and young child.

8R. I. Polikanina and L.E. Probotova, "On the Problem of Formation of the Orienting Reflex in
Prematurely Born Children," in Orienting Reflex and Exploratory Behavior by L.G. Voronin, et al.
eds. (Washington, D.C.: American Institute Biological Science, 1965).

9Michael Lewis, Ibid.
10Leland H. Stott and Rachel S. Ball, "Infant and Preschool Mental Tests: Review and Evaluation," Monographs of the Society for Research in Child Development, 30 (3), 1965, Serial No.
101.
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As the data presented indicate, the human infant in the early weeks and months of
life is a highly sensitive and plastic organism whose perceptual and learning capabilities
have only begun to be systematically explored. This sensitivity and plasticity provides
immense possibilities for both infant development and infant detriment. Appropriate
stimulation, judiciously applied, in the early months of life may facilitate the development of an active infant who is both curious about his environment and interested in

acting on that environment to produce consequences.
As the infant develops he continues to test his reactions against the environment to
determine which responses produce which consequences. In so doing he is developing a
sense of competence in his own abilities as well as becoming aware of the limitations
of these abilities. This data base, derived from the infant's own everyday experiences,
becomes the basis for his further attempts to reach out to explore, create, and understand the world around him.
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